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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
10/28/04 has been entered. 

Claims 23-27 are pending in the present application, and they are examined on 
the merits herein. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 23-27 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention for the same reasons already set forth in the previous 
Office Action dated 1 1/06/02 (pages 3-9). 

The factors to be considered in the determination of an enabling disclosure have 
been summarized as the quantity of experimentation necessary, the amount of direction 
or guidance presented, the state of the prior art, the relative skill of those in the art, the 
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predictability or unpredictability of the art and the breadth of the claims. Ex parte 
Forman, (230 USPQ 546 (Bd Pat. Appl & Unt, 1986); In re Wands, 858 F.2d 731, 8 
USPQ 2d 1400 (Fed. Cir. 1988)). 

The claims are drawn to a method of treating an ocular wound or an ocular 
wound after surgery, said method comprising directly contacting an exogenous nucleic 
acid and an ocular cell in situ under conditions permissive for the direct uptake of said 
exogenous nucleic acid by said ocular cell, whereby said exogenous nucleic acid is 
expressed in said ocular cell, the same method wherein said exogenous nucleic acid 
encodes transforming growth factor p (claim 25), or wherein the ocular wound is a 
corneal epithelial wound (claim 26), preferentially the corneal epithelial wound is a 
corneal ulceration (claim 27). 

The specification teaches by exemplification showing that upon superficial 
epithelial debridement (surgical removal of superficial epithelial cells) and topical 
application of a recombinant replication-defective adenoviral virus expressing (3- 
galactosidase on the treated corneal surface for 30 minutes, extensive p-galactosidase 
expression was noted in the corneal epithelial cells of treated rats. Similarly, the 
specification teaches that upon injecting a recombinant replication-deficient adenovirus 
expressing p-galactosidase into the anterior chamber of the eve , positive staining for the 
majority of cells lining the posterior surface of the cornea or the corneal endothelial cells 
was observed for treated rats. Upon injection of the same recombinant adenovirus into 
the vitreous humor of the eve of treated rats , positive staining for some of the cells of 
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the choroid (a vascular coat surrounding the posterior part of the eye) was detected, 
indicating p-galactosidase expression in those cells. 

The above evidence has been noted and considered. However, the evidence is 
not reasonably extrapolated to the instant claimed invention that is drawn to methods of 
treating an ocular wound simply by directly contacting an exogenous nucleic acid and 
an ocular cell in situ under suitable conditions so that the exogenous nucleic acid is 
expressed in the contacted ocular cell, for the following reasions. 

(1) The state and the unpredictability of the art. 

The nature of the instant claimed invention falls within the realm of gene therapy. 
The specification is not enabled for the instant invention because at the effective filing 
date of the present application (October 31, 1994), gene therapy was an immature and 
highly unpredictable art. This is supported by the report of Orkin et al. (Report and 
recommendations of the panel to assess the NIH investment in Research on gene 
therapy, pages 1-40, 1995) to the Director of NIH on the status of gene therapy. The 
report states "While the expectations and the promise of gene therapy are great, clinical 
efficacy has not been definitely demonstrated at this time in any gene therapy protocol , 
despite anecdotal claims of successful therapy and the initiation of more than 100 
Recombinant DNA advisory Committee (RAC)-approved protocols", and " Significant 
problems remain in all basic aspects of gene therapy . Major difficulties at the basic 
level include shortcomings in all current gene transfer vectors and an inadequate 
understanding of the biological interaction of these vectors with the host", and 
"Interpretation of the results of many gene therapy protocols has been hindered by a 
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very low frequency of gene transfer, reliance on qualitative rather than quantitative 
assessments of gene transfer and expression, lack of suitable controls, and lack of 
rigorously defined biochemical or disease endpoints " (See pages 1-2 of the report). 
Even many years after the effective filing date of the present application, Dang et al. 
(Clin. Cancer Res. 5:471-474, 1999) still state "This workshop reviewed some recent 
advances in gene delivery, gene expression, immune manipulation, and the 
development of molecular targets and stressed that all of these fields will need further 
advancement to make gene therapy a reality " (page 471, col. 1, last sentence of first 
paragraph). It has been noted that there are several factors limiting an effective gene 
therapy, and these include suboptimal vectors, a lack of a stable in vivo transgene 
expression, and an efficient gene delivery to target tissues or cells. This indicates that 
obtaining therapeutic effects (for this instance wound healing effects) through a gene 
therapy approach was unpredictable even in 1999, let alone in 1994. 
(2) The breadth of the claims. 

The broad claims encompass treating an ocular wound (including an ocular 
wound after surgery or as a result of any ocular disease or any ocular infection) 
anywhere in the eye and that a broad scope of treating includes the reversion of an 
injured ocular cell or tissue to its original state by simply directly contacting any 
exogenous nucleic acid and any ocular cell (e.g., cells of the lens, the cornea, the iris, 
the retina, choroids, sclera, ciliary body, ocular muscle cells, optic nerve, ocular 
sensory, motor and autonomic nerves) under suitable conditions so that the ocular cell 
expresses the exogenous* nucleic acid and whereby the ocular wound is treated. 
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(3) The amount of direction or guidance presented. 

The instant specification is not enabled for such a claimed invention. Apart from 
the exemplification showing the expression of p-galactosidase in corneal epithelial cells, 
corneal endothelial cells and some of the cells of the choroids, the present disclosure 
fails to provide any evidence indicating that any therapeutic effects could be achieved 
for healing any ocular wound, particularly in light of the unpredictable attainment of any 
therapeutic effects via gene therapy at the effective filing date of the present application 
as discussed above. The specification fails to provide any specific guidance and any 
relevant in vivo example (part of guidance) demonstrating that any beneficial wound 
healing effect (e.g., accelerating the ocular wound healing process or alleviating 
symptoms associated with an ocular wound) has been attained anywhere in the eye. In 
addition to the unpredictability of the gene therapy art, modulating the wound healing 
process to attain beneficial therapeutic effect is not routine because the wound healing 
process involves many complex molecular and cellular events, such as the 
inflammatory, proliferative and the remodeling phases requiring different cell types 
(neutrophils, monocytes, macrophages, fibroblasts as well as endothelial cells) in a 
spatial and temporal manner (Cordeiro et al., Br. J. Ophthalmol. 83:1219-1224, 1999). 
On the basis of the instant disclosure, apart from a cursory teaching of using 
transforming growth factor p (TGF-p) in corneal epithelial wounds (see specification on 
page 15, lines 14-15), it is unclear what other proteins would be useful in the treatment 
of ocular wounds, and to which ocular cell populations should an exogenous nucleic 
acid encoding TGF-p be contacted in order to attain the desired therapeutic effects for 
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treating an ocular wound anywhere in the eye given a diversity of tissues and cell types 
in the eye. There is also no evidence in the present application or in the prior art at the 
effective filing date of the present application, indicating or suggesting that TGF-p could 
be a "master therapeutic protein" for treating any ocular wound anywhere in the eye 
simply by being expressed in any ocular cell population. Additionally, it is uncertain 
whether an effective expression level of TGF-p could be attained in the desired ocular 
cell population, and whether TGF-p expression could be restricted only to the desired 
ocular cell population. As discussed previously, a low frequency of gene transfer and 
expression as well as the lack of in vivo vector targeting are some of the factors 
contributing to the unpredictability in attaining therapeutic effects via gene therapy. 
Moreover, even in the case of TGF-p expression in ocular cells, the instant specification 
offers no guidance on how to control such expression, such that an inappropriate 
expression of TGF-p would not occur and result in the scarring and degeneration of 
ocular tissues which would defeat the therapeutic effects contemplated by Applicant. 
With the lack of sufficient guidance provided by the present disclosure for a skilled 
artisan on the numerous issues discussed immediately above, the simple qualitative p- 
galactosidase expression detected in various ocular cell populations is not reasonably 
correlated to the therapeutic effects contemplated by Applicant for treating any ocular 
wound, and therefore it would have required undue experimentation for a skilled artisan 
to make and use the instantly claimed invention. 
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Moreover, the physiological art is also recognized as unpredictable (MPEP 
2164.03). As set forth in In re Fisher, 166 USPQ 18 (CCPA 1970), compliance with 35 
USC 112, first paragraph requires: 

That scope of claims must bear a reasonable correlation to scope of enablement 
provided by specification to persons of ordinary skill in the are; in cases involving predictable 
factors, such as mechanical or electrical elements, a single embodiment provides broad 
enablement in the sense that, once imagined, other embodiments can be made without difficulty 
and their performance characteristics predicted by resort to known scientific laws; in cases 
involving unpredictable factors, such as most chemical reactions and physiological activity, scope 
of enablement varies inversely with degree of unpredictability of factors involved. 

Accordingly, due to the lack of guidance and examples provided by the instant 
specification regarding to the issues set forth above, the unpredictable nature of the 
gene therapy art as well as complexity of the wound-healing process, and the breadth of 
the claims, it would have required undue experimentation for one skilled in the art to 
make and use the claimed invention at the effective filing date of the present 
application. 

Responses to Arguments 

Applicant's arguments related to the above rejection in the Amendment filed on 
10/28/04 (pages 4-9) have been fully considered, but they are respectfully found to be 
unpersuasive. It is also noted that Applicant's arguments are similar to those previously 
presented. 

(1) Applicant argues that the references cited by the Examiner discuss the 
difficulties associated with the attempt to find generalized gene therapy techniques , and 
the Examiner has continued to view the present invention in terms of issues traditionally 
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associated with the term gene therapy, such as vector optimization, optimized 
quantitative expression of gene product, and prolonged expression of the gene product, 
none of which are definitive of the invention as claimed. Applicant argues that the 
specification sets forth a delivery system that can be used to introduce any number of 
genes into ocular cells at a level efficiency sufficient to result in measurable expression 
of introduced gene, even though the data in the specification does not show expression 
of TGF-beta or other proteins that may be used to treat a wound. Applicant also argues 
that the goal of the present invention is to provide expression of the therapeutic gene 
product to heal an acute injury, and not to provide long-term expression of the product; 
even though Applicant asserts that long-term expression of the gene product is enabled 
by the specification. 

Firstly, please note that the issues that are traditionally associated with the term 
gene therapy are the same issues encountered in the art of ocular gene therapy as 
evidenced by Bennett et al. (Mol. Ther. 1:501-505, 2000, Cited previously) who state 
that As with any gene therapy experiment, success in the eye is dictated by the 
ability to efficiently transfer genetic material to target cells and to achieve long- 
term expression at appropriate levels" (page 501, col. 2, middle of first paragraph) in 
2000, let alone at the effective filing date of the present application (10/31/1994). 

Secondly, please also note that it is not a matter of simply expressing any 
exogenous genes in ocular cells to be detected but rather an effective or appropriate 
level of a therapeutic protein could be expressed by appropriate ocular cells that 
uptake an exogenous nucleic acid encoding the same therapeutic protein to yield the 
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desired therapeutic effects, for this instance the treatment of an ocular wound after 
surgery or any ocular wound. This is a major limitation and it renders the attainment of 
any therapeutic effect via gene therapy unpredictable as evidenced at least by the 
teachings of Orkins et al., Dang et al., and Bennett et al. (Mol. Ther. 1:501-505, 2000, 
Cited previously). 

Thirdly, with respect to Applicant's assertion that long-term expression of a gene 
product is enabled by the specification, it is noted that it is simply Applicant's opinion 
and this is in contradiction with teachings of numerous references in gene therapy, 
including the various references already cited in the above rejection. 

(2) Once again, Applicant argues that the teachings of the instant 
specification are enabled as evidenced by the post-filing art of Bennett et al. 
(Photoreceptor cell rescue in retinal degeneration (rd) mice by in vivo gene therapy, 
Nature Medicine 2:649-654, 1996). Bennett et al. demonstrated that subretinal injection 
of Ad.CMVpPDE (a replication-defective adenovirus that contains the murine cDNA for 
wild-type p-subunit of the cGMP phosphodiesterase gene) results in pPDE transcripts 
and increased PDE activity and delays photoreceptor cell death by six weeks in retinal 
degeneration (rd) mice. Applicant argues that as the system taught by Bennett et al. is 
very similar to the system described in the present application (e.g., recombinant Ad5 
adenovirus which has the CMV/p galactosidase construction in place of the E1 region, 2 
x 10 6 pfu was applied in several ways in the examples), the instant specification does 
indeed provide a therapeutic effect or benefit. Applicant further argues that the 



Application/Control Number: 09/632,149 Page 1 1 

Art Unit: 1636 

conditions permissive for the direct uptake of exogenous nucleic acid by a cell as well 
as the injection of an adenovirus as set forth in Bennett are well known in the art. With 
respect to the issue that Bennett does not teach wound healing using for example, TGF- 
beta, Applicant argues that Bennett's teachings indicate the state of the gene of therapy 
at the time of filing and that Roberts, Masague, Smiddy and Glaser show that TGF-beta 
could be effectively used to treat ocular wounds. 

Firstly, the results obtained in the post-filing art of Bennett et al. are irrelevant 
and are not correlated with the therapeutic effects contemplated by Applicant in the 
treatment of any ocular wound of the presently claimed invention. This is because there 
is no explicit teaching in the present disclosure for a subretinal injection of 
Ad.CMVpPDE at the dosage of 1 x 10 8 pfu to obtain the therapeutic effects observed 
by Bennett et al. Applicant was invited to point out the specific page number, and 
line number where such specific teachings are provided. However, none was 
pointed out in the Amendment filed on 10/28/04. Moreover, where is the teaching in the 
present application that indicates explicitly that the majority of the E3 region of a type 
5 adenovirus is also replaced by an exogenous nucleic acid as taught in the vector 
of Bennett et al. None of the cited passages in the present application (e.g., page 14, 
lines 21-27; page 11, lines 12-16) teach this specific embodiment. Once again it is 
noted that it is Applicant's opinion that the conditions permissive for the direct uptake of 
exogenous nucleic acid by a cell as well as the injection of an adenovirus as set forth in 
Bennett are well known in the art without any factual evidence, and especially for the 
attainment of therapeutic effects for the methods as claimed. 
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Secondly, Bennett et al. do not teach a method for obtaining any therapeutic 
effects in treating any ocular wound, including an ocular wound after surgery or a 
corneal epithelial wound or a corneal ulceration, or a method for utilizing a nucleic acid 
encoding a TGF-beta for obtaining the therapeutic effects contemplated by Applicant, 
and that the Bennett reference is a post-filing art with respect to the effective filing date 
of the present application (10/31/1994). In addition, none of Roberts, Masague, Smiddy 
and Glaser teaches the attainment of therapeutic effects in the treatment of ocular 
wounds via gene therapy, particularly in light of the state of the art and the 
unpredictability for attaining any therapeutic effect via gene therapy as set forth in the 
above rejection. For example, it is clear from the report of Orkin et al. that at the 
effective filing date of the present application, clinical efficacy (implying the attainment of 
therapeutic effects) had not been definitely demonstrated in any gene therapy protocol 
(including gene therapy in ocular tissues). There are several factors limiting an effective 
gene therapy, and these include: suboptimal vectors, a lack of a stable in vivo 
transgene expression, and an efficient gene delivery to target tissues or cells as noted 
by Dang et al. The same factors are also involved in gene therapy for ocular diseases 
as noted by Bennett et al. (Mol. Ther. 1:501-505, 2000, Cited previously). Dang et al 
further noted that there was a need for further advancement in many fields to make 
gene therapy a reality, indicating that the attainment of therapeutic effects (for this 
instance wound healing effects) through a gene therapy approach was unpredictable 
even in 1999, let alone in 1994. 
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(3) Once again, Applicant refers to the teachings of Roberts et al., Massague, 
Smiddy et al. and Glaser et al. to illustrate that it was well known in the art that TGF-p 
could be used in the treatment of ocular wounds. Applicant argues that when placed in 
the context of the present invention, the expression of TGF-beta via an exogenous 
nucleic acid introduced into an ocular cell would promote wound healing, and that the 
experimental details surrounding the introduction of an exogenous nucleic acid capable 
of expressing TGF-beta could be determined by one of skill in the art without undue 
experimentation, and with the guidance provided by the present application (e.g., page 
15, line 32 through page 17, line 12). 

Firstly, none of these references teaches the attainment of therapeutic effects in 
the treatment of ocular wounds via gene therapy . 

Secondly, Examiner noted that Glaser et al. obtained improved visual acuity in 
eyes with a full thickness macular hole only within an effective dose range of between 
330 ng to 1330 ng of TGF-B? (page 1 163, col. 2, first full paragraph). Smiddy et al. also 
observed positive chorioretinal wound healing effects only at the applied TGF-B dose 
concentrations of 70-700 ng (page 578, col. 3, first full paragraph). The simple 
detection of the p-galactosidase expression in corneal epithelial cells, corneal 
endothelial cells and in some of the cells of the choroids in the present specification is 
not an indication that effective TGF-p levels or effective levels of any other proteins 
useful for wound healings have been expressed in ocular cells to yield the wound 
treatment effects desired by Applicant. There is no evidence of record either in the 
instant specification or in the prior art that in vivo transgene expression can be 
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properly controlled to the desired therapeutic levels. It should be noted that an 
inappropriate expression of TGF-p would also result in either no therapeutic 
effects or excessive fibrosis resulting in scarring and degeneration of ocular 
tissues as well as excessive formation of new blood vessels that defeat the 
purpose of achieving desired wound treatment effects. Massague et al. state "A 
localized excess of TGF-p activity in tissue could lead to an unbalanced deposition of 
extracellular matrix and contribute to a variety of fibrotic disorders. A case in point is the 
condition known as proliferative vitreoretinopathy (PVR). PVR occurs in 10% of eyes 
that undergo surgery for retinal detachment, and it leads to excessive intraocular 
fibrosis and blindness" (page 617, third full paragraph). 

Thirdly, apart from a cursory teaching of using transforming growth factor p 
(TGF-p) in corneal epithelial wounds (see specification on page 15, lines 14-15), neither 
the instant specification nor the provided arts teach any other proteins that would be 
useful in the treatment of ocular wounds. Nor is there any evidence of record indicating 
that an effective level of TGF-p expressed in any ocular cell population could be used 
for treating an ocular wound at another location in the eye as clearly encompassed by 
the breadth of the claims. The guidance provided by the present application (e.g., page 
15, line 32 through page 17, line 12) does not address these specific issues, and in light 
of the state and the unpredictability of the prior art as discussed above, it would have 
required undue experimentation for a skill artisan to make and use the presently 
claimed invention. 
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(4) Applicant reiterates the same argument that the specification provides a 
road map for practicing the presently claimed invention, including the conditions used 
for the cellular uptake of specific forms of exogenous nucleic acids, the successful 
introduction of exogenous nucleic acid into many types of ocular cells including corneal 
epithelial cells, corneal endothelial cells, cells of the tracecular meshwork, choroids 
cells, particularly example 1 showing the successful introduction of exogenous nucleic 
acid into ocular cells following surgical injury inflicted on a rat's eye, and that the 
conditions well known to those skill in the art that relate to in vitro uptake can be applied 
to in vivo ocular cells. Applicant further argues that under In re Wands some 
experimentation is permissible. 

The general guidance provided by the instant specification as well as the 
detection of p-galactosidase in certain ocular cell populations are not deemed to be 
sufficient guidance for a skilled artisan to attain any ocular wound therapeutic effect in 
the methods as claimed for the reasons already set forth and discussed extensive 
above, particularly in light of the state of the art and the unpredictability of the gene 
therapy art for obtaining any therapeutic effects. The quantity of experimentation that is 
necessary to carry out the claimed invention is high as a skill artisan could not rely on 
the prior art or the instant specification on how to use the claimed methods to attain the 
therapeutic effects contemplated by Applicant. Since neither the prior art at the 
effective filing date of the present application nor the instant specification provides the 
answers to all of the issues set forth above, it would have required an excessive 
quantity of trial and error experimentation by a skilled artisan to do so. 
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Accordingly, claims 23-27 remain rejected under 35 U.S.C. 112, first paragraph. 

Conclusions 

No claims are allowed. 

All claims are drawn to the same invention claimed in the application prior to the 
entry of the submission under 37 CFR 1.114 and could have been finally rejected on the 
grounds and art of record in the next Office action if they had been entered in the 
application prior to entry under 37 CFR 1.114. Accordingly, THIS ACTION IS MADE 
FINAL even though it is a first action after the filing of a request for continued 
examination and the submission under 37 CFR 1.114. See MPEP § 706.07(b). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang Nguyen, Ph.D., whose telephone number is 
(571)272-0776. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
mentor, David Guzo, Ph.D., may be reached at (571) 272-0767, or SPE, Irem Yucel, 
Ph.D., at (571)272-0781. 
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To aid in correlating any papers for this application, all further 
correspondence regarding this application should be directed to Group Art Unit 
1636; Central Fax No. (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to (571 ) 272-0547. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. 



Quang Nguyen, Ph.D. 




